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INTRODUCTION 


This study was made to. ind maiiods: of. eavantina ‘back strains among 
workers in brick plante, however , the information should apply to other indus- 
tries that. employ hand lebor to process materials. The report ig based on 
information in letters from Bureau of Mines engineers and other ba ‘ety men 
in the United States who visited numerous brick Plents.. | | 


Back. strains, as well as. hernias and other mecular strains, result when 
certain body structures are subjected to strains greater-than they can with- 
etend. Such breakdowns may be prevented simply by not straining these body 

structures. This is simple in theory but complicated in practice, It re- 
quires primary education of new workers and reeducation ov older workers in 
the best method of lifting, preemployment physical examinations to select 
employees for the jobs that require constant lifting, all possible mechaniza- 
tion of material-handling operations, relocation of machinery, and elevation 
_ of working surfaces to reduce toa minimm the msculer effort the workers 

- Met exert. to perform operations impossible to mechanize. Accidents of any 

' kind are a total loss for the American economy and decrease productivity; 
Whereas mechanization raises the level of productivity and constitutes prog- 
Yrees toward total safety. Heavy lifting should be done mechanically whenever 
possible, saving the men to direct the mec hind. This is an Seeenee step 
in. Peevent strain accidents. | 


Lifting streins are common in induetries using hand labor to process the 
product. Such strains probably result in more suifering,. loss of time and 
Wages, and disability than almost any other type of injury. Yet, of all in- 
dustrial injuries, they should be the easiest to prevent by mechanization and 
education, With the increasing cost of labor, many innovations are being de- 
veloped to eliminate manual handling of mterial. While thia is very encour- 
: rane strains, sprains, and hernias still rank high among accident-claim 

osses. — 


ACKN OWLEDGMEN TS 


The clay-products companies offered these saslacere every facility for 
obtaining information regarding their operations, The authors aclnowledge 
their obligation to the officials of ths following companies: 


Pacific Clay Products Co., Los Angeles, Calif. 

Golden Fire Brick Co., Golden, Colo.. 
Twin Cities Brick Co., St. Paul, Minn. 

Bemidji Brick Co,, Bemidji, Minn. 

C. Flykt Brick & Tile Co., Willmer, Minn, © 

Black Hills Clay Products Co., Belle Fourche, S, Dak, 
Oskaloosa Clay Products Co., Oskaloosa, Iowa. : | 
Lehigh Sewer Pipe and Tile Co., Fort POeBey 2 noe 
Moir mee Eee Le gaa Wis.’ 
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Mason City Brick & Tile Co., Denison Clay Products, Mason City, 
Iowa. 

Interetate Brick Co., Salt Lake City, Utah, 

Utah rire Clay Co., Salt Lake City, Utah. 

Harbison-Walker Refractories Co., Besscmer, Ala. 

Industrial Indemity Co., Ean Francisco, Celif. 

Phoenix Brick Yard, Phoenix, Ariz. .. 

Wallapai Brick & Clay Products Co., Phoenix, Ariz, 

Gladding, MBean & uOns Los Angeles, Calir, | 


| Reinbetoccnent is made of permission to use material from an aaaieue 
made by James E, Kavanaugh, supervising engineer, The Travelers, Minnsapolis, . 
Minn., before the 28th Annual Safety Conference of the Lake Superior Mind = _— 
Safety Council at Duluth;. and data from the Towmotor Corp. on the Priester & 
Schmidgall brick forks to use in Towmotor Pork: lift, trucks is acre redeee 
ereteryhy:. | 2 — : 


- clay goneratontot-raopuens INDUSTRY 

oe OR re ao noe ee tndustey vaguived a lave ane of hand 
labor. The injury-frequency.rate in this industry in 194) was an average of | 
36.8 disabling work injuries in each million employoe-hours worked. ‘This waa 
highar ‘than Zor any other industry in the stone, clay, and glass grou and 
more than double the all-manufacturing averaze of 15.0. Only 5 of the 145 . 
listed manufacturing industries had injury-frequency ‘rates higher, than that - 
of the clay-construction products industry.2/ This Bureau ov’. Labor Statistics 
study showed tnat nearly 30 percent of the temporary total disabilities were 
strains and sprains and that about half of these were back. cases, - Most of the 
remainder wero ankle, leg, wrist, and shoulder sprains, retlecting the large 
volume of manual material handling prevalent in the industry and the irregular 
working surfaces common in these plants, ‘The commonest variety of injuries — 
arises,::not from’ physical: contact with some particular abject or substance, . 
but from bodily motions or’ misyse of the body; four-fifths of the accidents ° 
in this group were ‘simple cases of overexertion, primarily in lir ting, carry- : 
ing, and pishing objects. ‘Manval material handling, therefore, as. showy ‘in a8 
this oN is indicated as this industry! 6 chief source of injuries, °° 


STRAINS IN BRICKMAKING 


Bricks are made by the dry-press and ‘the siiff-ma processes. In the 
dry-press process the clay has a low moisture contont and is. pressed into brick 
and delivered to: the’ “off-bearer" on the press tablo.:. The oc f-bearer picks’ up = 
the freshly preesed bricks and places thom on a dricr car .or,a pallet:far™ | 
transportation, In the stiPf-mad process the dry clay is mixed with water in 
& pug mill end extruded through a die to a rqlier conveyor, where it is cut 
into bricks with a wire cutter. These’ bricks aro carried by conveyor 60 the 

off-bearer, who picks them off the conveyor. by | hand and places them on the 
car or pallet. The job of off-bearing the freshly - cut bricks is strenuous and 
has not been mechanized successfully. While the weight of each brick ts com 
paratively small, the off-bearer mist per: orn | the sam. motion repeatedly, as 
the bricks are delivered on ‘the Bross. table or, the CONVEIOE, if ‘this motion 


Bureau of Labor Statis ies, U. spertmont oF. Labor, injuries and Acci- 
dent Causes in the Manufacture of iad Construction Products: Bull. 
1023, 1951. ' 
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is extreme and leaves him slightly off balance while twisting the upper part 
of the body, the off-bearer mney strain curtain macles or even tendons, par- 
ticularly if his body is not adupted to the extreme motion. Ee my even ses 
up strains in some joints, such as the sacroiliac or the ankles. 


In the job of off-beearing the fresh bricks from the conveyor or brick 
press, the operator met pick them up and turn his body with the bricks in 
his hands, and then lay them down carefully in another place in an orderly 
pile, which will then be transported mechanically to enother stage of the 
brickmeking process. This manual process is responsible for most of the 
sacroiliac strains in the brickmeking industry. The constant twisting motion 
combined with poor adjustment cf working surfaces and insecure footing may 
subject the operator to strains, injuring the back. Such injuries maght be 
prevented by careful medical and physical selection of employees best-suited 
to this class of work, rearrangerent of working surfaces and rooting, and 
education or employees in the safe mothods of iifting,. 


The plant management can arrange the heignt and position of working sur- 
faces, and positions of delivery of materials in process in order to reduce 
to & minimm the strain on the workman, who in twn can Jearn to use his body 
80 as to avoid the extremes motions that bring on the strains. The woraman 
mst use his own mind to direct his mscles to do the job of handling or lift- 
ing in the right way. Some mn mst be trained in new, improved methods of 
lifting to replace old bad hebits. 


When a man mst lift heavy or bulky materials, he usually can get relp 
if he needs it; however, if he nust lift by himseif, he shovld learn to use 
his strong leg and thigh mscles and arms to avoid strain on his back. de 
should crouch to the job with feet slightly apart and kmees bent, making sure 
of good footing and a good grip and lift with his back as nearly vertical as 
possible, by straightening out the legs. Meny men lift with the back and arm 
mscles alone, not taking full advantage of the mech lerger leg and thigh 
msclee. When they try the leg-Lift wethod they are surprised to learn now 
mich easier it is. : 


When it becomes necessary, in the process of manufacture, for a man to 
pick up a brick from one location, rotaie the body with this load and lay it 
down in another place, there is a twisting motion of the spine cn the sacrum, 
the central bone in the pelvis, This twisting, when kept up for a long tim, 
may cause a strain in the sacroiliac region. The strain becomes more pro- 
nounced when the motion is extreme and the man is partly off balance. If the 
workmen will lift his feet when turning his body so that he keeps his feet 
under him, there will be less 6Wain on the sacroiliac, knee, and ankle joints 
because there is less twisting. He will do the job with less effort and is 
more likely to avoid injury to his back. 


TRAINING MEN IN PREVENTION OF STRALYS 


Some insurance companies give considerable attention to the problems or 
accident prevention. At a recent safety conference attended by representatives 
or the mining commanies in the Lake Superior Region, James E. Kavanaugh 


LN 
i 
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presented a paper on Strain Prevent ton&/ from the standpoint of the individ- 
ual. This paper points out that an individual develops both good and bad 
kre-bits by nis actions over a period of time and that a safe worker is cne 
who has trained his mind to be constantly on the alert for obstacles and is 
always ready to change his decisions accordingly, He is known as the man who 
"thinks defensively," his attitudes is good, end he is a “safety conscious" 
individual. in order to train new msn in gocd work practices, Kavanaugh 
cuggests the following points for guidance in instruction and training: 


lL. When starting a task involving lifting or other mscle effort, 
always be sure it can ve dono sarely. This may require & test 
of its weight, clearing the way, and other points in planning 
tng god. 


2. Be defensive in your thinking. Leave a mergin cf ecarety. In 
case of doubt as to whether the job can be done, decide in favor 
or your body satety, and get help. 


3. Use the mechenical arrangemant of the body to best advantege. 
The back mescles are ordinarily tho weak link in the system. 
Training and instructicn chould emphasizo lifting with thse besk 
as nearly vertical cs possible, and applying tie necessary MUrt- 
ing force with the strcng leg and arm mscles which were given 
to us for that purpose, 


4, Emphasize thinking ahead defensively, Man's reaction, when emer- 
gency develops, will depend on how clearly he has considered 
pessible emergency. When it comes to a choice between the load and 
the body, the decision should be in favor of the body for the load 
can be replaced, 


5. Ervhasize the fact that careful planning and mintaining a good 
mergin of safety will forestall emorgency conditions and save 
both strains on body mecles and damage to the load being handled. 


6. As an instructor, hold uv to those with whom you are associated 
@ clear and unquestionable aititude o2 defensive thinking in all 
work, When it comes to training a ran in matters of thinking and 
acting, there is no mre forceful method than that of good example. 
The reverse is also true. No matter how comprehensive and gcod 
your training may be, all can te undone if you, in your work, set 
a poor exammle. 


To correct and retrein men who hevea aceuired dad work practices, 
Kavanaugh suggests trat tito manrer of handling te racterned arter the pro- 
gram used so siccessfully dy many in handling the problem of developing sefe 
drivers or motor vehicles. 


1. The potential instructor mst identify the problem to be dealt with 
evecifically. Thin problem nuet de therouguly analyzed and studied 
in order that the proner corrective action cen be pisnned. 


e/ Kavenaugh, Jates ie (Trave.ers Insurance Co.), Strain Prevention: FPre- 
sented av 26th Annual Conierence of the Lake Superior Mine Safety Council 
at Duluth, Minn., May 23, 192, pud. in Proccedings of Conference. 
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2. The problem mst be estabdlished in thos wind of the man in Questicn. 
This is accomplished by intelligent discussion of the problem, 
demonstration, and through example. 


3. The man to be corrected mst decide to chenwe his ways. This is 
the selling job. There would prebably be a lot more Model T 
Fords on the road today if the autonobile salesran dic not take 
the initiative in selling the new mdels. This same method or 
attack is efiective in selling new ideas. 


4, The instruction end training mst be given in such a way as to 
point good reason for every change in habit and attitude. This 
requires real leaders of men as instructcre who are well informed 
and who have studied the problem to such a point that they are able 
te cifer convincing reasons as to the desirability of making a 
change, either in performed mental dsecisicns or in work habits. 


5. The instruction and training snould be complete, including the 
reminders, day after dey, neceseary to keep the new method of 
action in erect until the right habit hae been fully established 
for the rest of the man's life. 


6. The principles established for training new workers mest be used 
in evaluating the effectiveness of the instruction. Failure to 
achieve these results can indicate only that more work is needed. 
The job will never be done until your efforts are really effective. 


It is interesting to note the reaction of foremen to the need for safety 
training in clay-products plants in year-end safety meetings. At several 
such meetings the foremen were asked to comment on their plans for the fcllow- 
ing year to reduce hazards in their cwn sections. 


The foremen of a tile-prese room planned to conduct a consistent program 
of job instruction for all employees in the department to teach them not only 
how to do a safer job but a better job. He expected the program of safety 
inspection and job instruction to reduce accidents and to be reflected in a 
more orderly process of production and handling of materials. 


The Toreman of a tile-packing department stated that there was a serious 
neod througnout the dopartment for employss job-instruction training. 


The suporintendent stated that he expected all supervisors consistently 
to teach employees sere work habits, and to consider prevention of accidents 
their greatest individual responsibility. 


One foreman of a sewer-pipe department expected to devote more time to 
teaching se’sr work habits to employees. Another sewer-pipe devartment fore- 
man stressed the need for constent follow-up by supervisors to see that job 
instruction and safety rules were followed by tneir employees. 


Another foreman telieved that all foremen shculd receive more safety 
training theriseives, so they could do a better job of teaching sate work 
habits to employess. 


Still another foreman stated the need for further training of supervisors 
in sarety, and suggested that part of their foremen's safety meetings be de- 
vcted to teaching the supervisors more of the fundamentals of job-safety 
instruction. 
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Ths suverintendent recognized the general need for further education 
and training for both supervisors and employees and suggested thet the first 
item on the program snould ve to give intensive training to all drivers of 
power mobile equipment; this would be followed throughout the year with addi- 
tional sdication and training activities for both supervisors ani employees. 
He emchesized the necessity for kecping safety in the mincs of ail emmloyees. 


PREEMPLOVVET THYSICAL EXAMINATIONS 


Strains can be avoided to some extent if the company physician can 
select prospective employees for certain jobs through preplacement physical 
examinations to determine their physical capacity to handle such jobs. Tne 
job of off-bcearing brick, or any or the other jobs where comstent handling cr 
weights is involved, is included foremst among jobs where men could best be 
selected by prepdiacement physical examinations, 


MACHANIZATICN Cf MATERIAL EBAMNDLING 


One of the test mechenical improvements for handling matorials is the 
verratile fork-lift truck, which has been adapted in many weys. The usual 
method of handling bricks with the fork lift 1s to pile them on pellets, which 
ere lifted by the forks of the truck, transported, and then elevated to storage 
piles. This truck is rapidiy replacing wheelbarrows for transporting bricks, 
The forks on some of the trucks have been chenged so that they expand, and 
these expanding forks are used to erip bricks laid out in a pattern such that 
the bricks are heid between the forks, These bricks constitute a platform 
on which the rest of the pile of bricks is laid,eliminating the need for a 
separate pallet on which to pile and transport bricks. Use of the expanding 
fork wili also eiiminate mich handling of the bricks. ‘The bricks can be laid 
by the off~bearers in the prescribed pattern and from then on throughout the 
plant to the storage yard the pattern could remain intact. Expanding forks 
would be uesd to pick vp a pattern of bricks and set it on a drier car; when 
dried the expanding fork would tranerer the load to the tunnel-kiln car of to 
the pile in the periodic kiln. It could be used to unload the burned bricks 
and transport them to storage piles and from there to delivery trucks or rail- 
road cars. Since there is always some breakage, however, and since it is 
necessary to inspect and sort finished bricks, there will still de some re- 
hendling of the burned bricks. 


RELCCATION OF MACHINES AND WORKING SURFACES 


Somstimse the brick-raking nachine cr point of off-bearing from a belt 
may be placei too far frou the track curryling ths drier car, or the turn a man 
met meke in order to pick up, transport, and lay down the brick may be exces- 
sive. Perhaps the floor on which a man works is irreguler end the distance 
from the oz f-pdearing surface to the floor and from flocr to the first layer 
of the pile of bricks is not a corfortable height. This can be regulated by 
raising cr lowering the tase on which a man stands, A study can be made as a 
guide to developing floor plans so as to ralocate machinery to the best 
edvantage to the workman. 
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.REPORTS FROM PLANTS. 


In response to requests for data from various ‘brick plents pasate: the 
measures they have taken to reduce the occurrence of strains, a number of 
replies were received. All of them contribute some information of value. 


Plant 1 1 


This company teaches ainiloyees how to lift es with the least 
amount of strain on the back.’ They have found that, when an employee mst. 
pick up materiale and turn more than 30° ‘before setting ‘the load down, he ° ~ 
met: pick up. his feet and turn his feet along with his body. They have also 
found it necessary for an ‘employee to maintain a good balance with his feet — 
well-placed and solid underneath hin, because, when ‘a person loses his balance, 
or is even only slightly off-balance while carrying a load, macular ligarent: 
strains inovitably result. Acting on the basis of these observations, they | 
develop floor plans and mechanical placement so that the work can be performed 
within the hymen tolerantes they have decided upon as being within a safe* | 
limit, In many cases, they have found it possible to raise or lower the base’ 
on which an employee stands to perform his work; raise or lower the machine — 
from which he picks up materials; end raise or lower the base on which he sets 
down the materials. In some instances it-Wwas a combination of adjusting all 
the positions. They also found. it possible in most cases to adjust distances 
between the point of pick-up and set-down of the weight and not only reduce 
the degree the employee had to turn but reduce it to a point. that he could | 
at all time keep his feet eee unoernee him and retain a goad, solid 
back- balance. _ : oe ds 


ee sid Berly in the effort. of this company to. reduce ptraine from Lifting, ‘they 
recognized, that many people have congenital back defects and. especially defec- 
tive back. structures. They established a: ‘preemployment. program that. includes 
a physical examination of an applicant. that is based on the job.that he. would. 
be. expected to perform, With intelligent placement of the employee on a. Job. « 
according. to his physical. ability to perform that job, ‘they found.over a. period 
of years, through actual experience, that a number of widespread practices and 
beliefs. régarding prevention .of ee strains are inconsistent with igs 
results ss arene: ‘ | | 3 


* Back. ease or reinf orcement belts neve been. popular in many areas maa 
even ‘PONE : ere competent. medical men to relieve back strain and to aupport_ 
weak backs. A.close study of theae. measures. in the clay~products industry. by, 
this company has not proved such methods. to be sound or. effective, Its medi- | 
cal department has found that, at the ‘very best, a back belt may offer a person 
with a sore back some reinforcement and protection to the- back so far as bend- 
ing forwerd.or backward ia concerned, and while he has acute. sprain symptone; 
however, such a belt offers no protection to.the back for a turning or twisting 
mverent, and the great majority of. beck strains show in their statistics to . 
result from. turning and bending. They: have also found that when a belt is _ 
worn for some time, the back mscles begin. to. atrophy, because the back. pelt 
is performing the function the mescles ordinarily - perform; consequently, the 
patient develops a. weak -back and frequently mst.wear the back belt permanently. 
Consequently, this compeny.rerely uses a back belt and then. seldom more. than | a 
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week or 10 days. After this, extensive exercises are given to the patient 
to insure restoration of proper, muscular’ rice o> the beck. 


~ Plante | ee 

A report from a plant manufacturing saeseiaes ‘etek stated that it 
had experienced few accidents from handling -bricks that resulted in back 
etraina., ‘This plant uses conventional mechanized handling operations for 
heavy loada, but individual bricks are Po by hand while loading ‘and 
unloading... It believes that the type of labor it’ employs might have some 
influence on its good safety record, New laborers dre trained by experienced 
workmen rather, than by .the foremen. Ramps, travelways, and aisles are k2*: 
_ aches. pinimm “width and. uncluttered ard nq’ Steep grades are necessary for” 
handling hand trucks, wheelbarrows, and fork-1ift ‘trucks: Good’ footing’ ta” 
aseured Dy. sloping docks (for drainage) - roughened trowel concrete finish, 
and the gritty nature of the spillage. Loading ‘docks are “prévided for ‘both: 
railroad and . truck loading. It was noted that employee: mrals at this pliant? 
was.,very good, The. plant. hed exdellent working conditions, fa pupae house - 
with, ee facilities, ‘and outetanding’ super etons e ao ees 


Mite ag ee. OS “4 
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at this plant. every hair’ “hour a relief an Pelleves one of the. Yap: men: 
who. unload the newly” cut ‘tricks, which pass onté a ‘belt: line from tha auger - 
and, cutting machine, | ‘This conserves the strength of. ‘he mbn-and leesens®. -.:: 
possibility of fatigue.’ Unloading the kilns et: this plant was paid’ to be :: 
the most strenuous job and most likely to cause back strains. The: men unload 
the beehive kilns by hand onto a rubber-tired, platformtype wheelbarrow. A 
‘total. ‘of 140 tricks, ‘Weighing: about 720 pounds; y 18 loaded onto: the wheelbarrow. 
Good balancing end strength are‘necessary to maneuver: this load, pe eee 
7 inexperienced mean igs not put on a job. sich as this, ‘Inexperienced en. axe. - 
f iret ‘put in the. yard, Where’ they become accustomed to handling the wheelr . 
barrow, - and after the proper. experience the new mam cen transfer to. the kilns. 
. These’ men, both experienced and a a MOKE under. super vigion, oe 


“Loading trucks with tricks for: deli very to butlding. or ‘construction jobs 
is an interesting procedure at this flant. Wooden pallets. are.loaded by hand 
or with magnesium or steel tongs, the mgnesium type being preferred owing to 
their lightness and: ease in-handling. . The tongs ‘work on a leverage ané clamp- 
ing’ ection with adjustment ‘slots for:the movable:.clamp, making it possible to 
Lift one to’ eight bricks at a ‘tim,’ oe seven. Sila the pk oe — 
can’ ‘Load b to 20 ‘thousand tricks & day. Ge sy 


‘After a pallet te loaded with tL, 600 to 2, 500 sicke, a a eveolaliy’ ‘equipped 
serie places ‘a steel ‘frame or "box: vertically against the. bricks on the pallet. 
| Thig: frame ‘or box ‘le a four-sided receptacle resembling the bed:of a pickeup 
trudk without the ‘tallgate. Two rods ¢re placed under.-the pellet end..beld .in 
place’ by ‘hook attachmetits on: the steel box. .The truck-has attachments. that. 
hook onto the steel box, and a truck-hoisting devicé ifte the steel dox..con- 
taining. the: ‘pallet and ‘bricks. and. places: it horizontelly on .the transporting 
: ‘truck. During: hoieting, however, .the ateel box is vertical,. end. the rods act 
ds a basé to“hold'the pallets and bricks. in. place, .This is called. the, .. 
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Fonteine system of packing. The trucks are unlcaded in the same manner, and 
the steel boxes are brought back to the plant, The pallets are brought back 
after the job is completed. 


All men at this plant are instructed to lift properly, end al? heavy 
lifting 1s done mechenically, using such equipment as fork-lift trucks. No 
back strains have baen reported at this plant, 


Plant 4 


In this plant clay is mixed in a pug miil, extruded in the form of a 
bar, cut up into bricks by 8 wire cutter, aud then toved onto a belt Line. 
At this point the bricks are hancled first. One men, called a flipper, 
spaces bricks in pairs, anc three other men take tle bricks from the belt 
line and place them on drier cars. ier cars are pushed to the drier men- 
ually. A-‘ter 2 days in the drier, the dry bricks sre pickad up and placed 
on the kiln oars by hand. These kiln cars are moved into and out of the tun- 
nel-kilns mechanically. After burning, the bricks are picked up by hand 
again and placed on pallets. The pellet loads of brick sare transported to 
the yard by vork-Hft trucks. 


Railroad cars and trucks are loaded by hand. The pallets loaded with 
bricks are placed on the car and trucks with fork-lift trucks. Then the 
tricks are placed in proper order in the ratiroad cars or trucks for ship- 
ment to market. A convenient piece of equipment used in loading the railroad 
cars and trucks is the tongs. By a clamping effect and leverage action, 
seven bricks can be lifted at a time when the handle of the tongs is lifted. 
During the past 4 years there have been no strains and only minor injuries at 
this plant. All work is supervised, and no heavy lifting is done by hand. 


Plant 


This plant uses a number of Boyd refractory brick presses, which press 
Tour bricks on each stroke. The operators pick up one brick in each hand and 
get thom on a drier-car, which 1s directly in front of the press, two opera- 
tors working on each press. The operators stand between the drier car and 
the press, with one side to the press and the other side to the drier: car. 
To pick up the brick from the press-table and set it on the drier car involves 
a@ turning or twisting motion of about 130°. The bricks ere delivered from the 
press on a table 44 inches above floor level, The bottom of the drier car is 
14 inches above the floor, and the dryer care are loaded from this elevation 
to about 4 feet above the floor. The bricks average about 8 pounds each, and 
each operator normally handles about 9,500 in each 8-hour shift. 


Plant 6 


This is a silica-brick manvfacturing plant using Boyd trick presses. The 
bricks are pushed off the press autometically onto a light, short metal pallet, 
each pallet holding four bricks. Two operators werk at each press as a team, 
‘One man picks up a pallet of four bricks from the press table, about 32 inches 
above the floor, turns on a 90° angle, and sets the pallet of bricks on a 
drier car, which is at one side of the press, While the first operator is 
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performing thie mction, the ncxt oporavor takes the next pallet cr pressed 
prick, turns to a 90° angle, ard sets the pallet of bricks on a drier car 
at the ovposite side of the press. Thus each operator picks up and handles 
elternating pallets of brick. Each trick weighs approximately 15 pounda, 
end each operator handles about 9,000 bricks in an G-hovr ehift. 


In pressing clay refractory brick with Boyd presses two opsrators work 
on each press, pressing four tricks at a time. Each operator picks up two 
bricks, ong in each hand, from the off-bearing table, about 74 inches above 
the Tlocr, and takes two to four stets to set the bricks on tunnel-kiln cars, 
in this cperation the top of the tunr:el-kiln car is exactiy level with the 
slcor., These operators experience a rather extreme bending moticn when they 
atand the first tier of bricks on each car. The bricks are loaded about: 
Z7eet above the top of the car. This cperator makes a rather extreme turn fron 
the time he picks up the bricks from the press table, making an approisimate 
160° turn by the time he sete the bricks on the tunnel-kiln car. Tho average 
weight of each brick is 9 pounds. In ell of these oporations this plant has 
not had a back strain of any kind reported during the past 5 yoers. The 
operators believe the chief reasons they do not suffer back etreins, cspeci- 
ally the sacroiliac type, is that they carefully select employees for these 
jobs and they all undergo a rigid preomployment examination to determines their 
physical ability to do thet work, Then each new operator is thoroughly trained 
to pick up and handle the bricks in a ranmmer affording him the most confortable 
body motion. The company has very little turn-over in these jobs, moat of the 
personnel having been on that type of work for a number of yeare. 


Plant 7 


Tais is a face-brics manufacturing operation, where employees pick the 
brick off the conveyor belt and set them on drier cars. The face bricks are 
delivered on the conveyor belt in clusters of four, weighing about 28 pounds 
per cluster. Tho off-beaver pivks up a cluster of these bricks at a time, 
u3zing both hands to pick up the four bricksasa unit. The conveyor belt is 
epout 18 inches above tha flocr level, and the bottom of the drier car is 
approximiely 14 inches above floor level, The off-bearers usually stand the 
lower tier on tho car in @ somewhat bent-ovar position, swinging torscs and 
shoulders in a side-to-side motion, picking the bricks off the conveyor belt 
end putting them on the car without changing the position of the feet. In 
this operation they use their hips as a pivot for the upper part of the body 
to bend on, Arter the drier cars are loaded to the second deck, the off- 
bearers stnd up straight, bend over, pick up the bricks from the conveyor 
belt and straighten up as they turn about 135° to set the bricks down on the 
drier car, This overation is performed by a four-man crew on each machine. 
Two of the men off~-bear the bricks from ths conveyor belt to a drier car; 
one man operates the pug mill, and the fourth man transfers cars. They alter- 
nate from one job to the otner at 30-minute intervals. Each of them will off- 
bear approximately 35,000 bricks por 8-hour day. The company has considerable 
turn-over in this type of work. A new employee who is not used to such work 
will have considerable difficulty during the first 2 to 4 weeks, until he has 
become hardened to it. During the past 5 years this plant had one case on 
record wisre an employee who had beer on this job about 2 montis experienced 
ea sucroiliac strein, which was treated by the commany doctor for 2 weeks. 

The employee was not disablec but wes confined to light-duty work during the 
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treatment. Occasionally a man on this job experiences a slight soreness in 
the back, which usually clears up within a day or two..and is not-enough to. 

necessitate a change in his Job: during onesie = ‘or. even & ee : 
down in his work outpat. - 


Plant 8 8° 


This sia mnabactites a: : variety of. as eeeuctes: ‘There ere many. 
machinery hazards, “including crushers, itlxers, power presses, industrial . 
trucks, ‘stationary and portable grinders, extensive furnaces or kiins, maa ; 
power transmission equipment involving hand lifting and handling materials, .— 
In hand handling » many employees perform a continuous operation of bending . 
forward, picking up objects weighing 5-to 12 pounds; straightening UD, - ‘turn. a 
ing, and getting the objects down again. The materials are picked up and eet. 3 
down from varying heights, which may be in & position near the floar, = iiss, 
shoulder height, or any point in between. The turning range may vary from 
45° to more than 190°, - The diatence between the point of pick-up and sate . 
down may vary from 36 inches to 8 feet. -An’ employee handling materials. ass : 
in the course of an &hour day, sar handle a maximum amount of mter- 
fal approaching 70 tons. 


' hts. company has other material-handling operations where employees . . 
handle lighter weights, piciting up the weights from approximately waist height. . 
to shotlder height, with the objects ranging from a few ounces to 2 pounds > 
each, The materials are picked up quite rapidly and with a total.arm. load of © 
approximately 20 to 25 pounds. The employee turns and sets the ermload of 
materials down at heights from knee- to waist-high. These are constantly 
repeated motions and involve the handling by one employee of a maximum of 
7,000 to 8,000 Pleces of material during an &-hour day. 

In other operati one employees pick up heavy materials ech iite Fe} eunee 
to a maximm of 220 pounds each. This is one of their most difficult opera- 
tions from several standpointe - it is an operation where a: set method cannot 
be developed, or alterations made in the Method of picking up, the distances © 
traveled, or the method of setting down the burden. Often the heaviest weights 
mst be picked up from an exceedingly awkward position. It also is frequently 
necessary to set down the heaviest weights while the employee is in an ex- 
tremely awkward position - that is, oped ea over and with the body in 
a twisted eee 


| Plant 9° 


In this plant raw clay is loaded by power-shovel into: trucks and trans- 
ported to the storage shed, A dragline in the shed moves the clay into a 
hopper from where it is fed by gravity onto a conveyor belt that feeds the 
pulverizer. The pulverizer discharge is lifted by a bucket elevator to a 
silo, and a second belt conveyor transports the pulverized clay to the pug 
mili to be mixed with water. The pug-mll product is extruded on a belt pass- 
ing through a wire cutter, and the freshly out oor te transferred. on. hand 
from the belt to-smll hand trucks. - 


The hand trucks are pushed onto a : seater or 5 aeiay and from ‘the a 
into drying kilns. A cable from the discharge end of each kiln passes through 
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Bee Sip kea ayia SR om rere ee ae ee Lee G | eee ore ae S eaie- ceo 
the edn ‘urider | ‘the - sucks and fer ‘at. eashea ‘to: tie reer! ‘of ‘the: era: eatebind:. 
the ktin.. Trucks are Inmper-toe- bumper. through tha: length: of. the: kiln, - to ae 
each truck remains in the kiln about 2 days, When a trqkload - ‘or: dried" s.--: 
bricks 1s removed from the front of the kiln, another truckload of wet bricks 
ie added at the rear of the kiln. The. toucks of dried brick are pushed by 
hand to periodic burning kilns. All track grades are small and favor the 
load fromthe: wire..cutter: to. the burning kilns,: Empty ‘trucks. ere pushed up 
grade when returned from the -hurning, kilns to: the wire cutter, .Rried brick . 
is unloaded hy hand from the. hand. trucks: and: stacked ‘by hand -in::the- mer ioaie: 
kilna, each -of whiich.hae.a capacity of 51,000 bricks, The: bricks burn for:.7.. Sa 
days, reaching a.maxtmem temperature of. about 2,0509 F. Colored tricks are |. 
obtetned by "flashing" with metallic selte in the. kiln..' Finished bricks are. 
loaded ‘by hand into standard wheelbarrows of 100-brick capacity,: pushed.to —.. 
the storage. yerd,. and manyally unloaded and stacked: for .etorage.. ‘Bricks. ‘aleo. 
es hand- loaded from-stockpile into boxcars or :commercial trucks for shipments 
A few back strains have ocgurred at.-this iptaad when bricks: were: aracree oe ' 
hss pig last oeesagiciee tlh caarat fe EE Se ie tas. 


“Plant. 10° IP A a 8, SP ee ee 


This ia.a email plant employing :only: 12. mn during 6 -months: of the year, 
with .@ maximum ammnal production capacity. of 2,500,000 bricks... The clay LB --. 
excavated..by: a small. power-shovel loader: that. also. transports; the. clay and’: 
dumps.4t in. the pug mill, where it. is-comminuted, but no water ic. added... .-- 
After. the. clay. ig; molded ‘by: extrusion, itis cut by a-wire’ cutter, and the. - = 
bricks are. loaded. by hand on 300- brick palleta. The pallets. are. transported - i 
to the drying sheds by ameali,. mamually propelled, track-mounted. trucks, with .. 
lifting prongs operated by lever action. of the truck handle, The-brick ia ... 
air-dried 10 to 14 days, and the pallets are moved again by beat bacauis oueks 
tQ.- ne boning arms All, ‘track, grades, wie hiail aa toad, Sete 7 


 Bpicke ere Baca bp. hend.- ‘in. an oil-fired | acove kiln, “Bach Kin. con:, 
taine 400,000 bricks, which are, burned 5. days. ‘The .scove ‘kiln also ig the - 
stockpile for.finished tricks, and tricke are loaded by hand from atock-pile . 
on commercial oer oor, esate ae ‘back etrains are. known . to have occurred. 
at this, aged bane UES Bi i Re ge Rak oe A, | ee ae ae a ace 


- Oe as : 


This small brick plant uses a tractor-powered hydraulic-lift fork truck 
to lift and haul pallet loads of brick and tile to the stock-piles and into 
trucks ‘end..cars for. shipment. ’ This: cuts down the. maximm. iift: es man: has: to 
make to a tong of 10 tricke ora hook — i 6 fae 22 = 4: pia the: 
alae ee Mees acne pee ees te 


; sa . ‘ e 
‘ hes Ose aay ER woah. er 
* * . Moe . 7 yee 
' 
_— : vi ‘pw... rey eee sf : sd ; 
’ . ‘ sy . , . ' . aan sa gie . . 


“mie de-a-amli-briok ies ‘that. yo abaasl ioe snd GoW ion a. 
lift trucks and small two-prong forks to handle brick. and. tile.:. The.atrain. ... 
and injury list has been reduced 25 percent. 


. 
* . ‘ 
. . Sue . oy 2 a'e t- oe | ot naar] wes ew @ eee, _ se es eg .. 2 hues ag a ae aoe 
Ke. . er eae “owe * a P . @ ef ee tS ‘, oF a! eee ye tae Soa eo wages Be RE BON f 


‘g* tie ie af ae 2 *, ‘ i ¥ : 
‘hes nn See See 7 ae . Ome te mer ey 4 baie ag f 4 wt \e “ae 44e0 . Li ep ane “sy i ae . : aa ; : ‘. 
° alee. Pa) te : Poeee 2 eae ae ee > orn en a teed ¥ae Ke eh eg ae GAR Aeig tbe 28 ‘ 
? ‘ 
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This small plant uses only pneumatic-tire: wheelbarrows handling loads 
of 100 bricks, whivh weigh 4.2 pounds each, end 10-brick trick tongs for load- 
ing and unloading. | 


Piant 14 


This piant makes only sewor pipe. it kes Jirt trucks, which do a lot 
of heavy lifting in the yard, and has installed two belt conveyors to draw 
small pive out of the xlings, Since this is an old plant, it 1s wnabie to put 
Li?t trucks on the drier flcers but plans to remocel, making Yloore strong 
enough to use lift trucks so toere will not be so mich wenval lifting and 
handling of products. 


Plant _15 


This beick plant is mechanized to the roint where the management believes 
the number or times the separate bricks mst bse handled is cut almost to a 
minimm While the operators believes they cculd gc rerther, they feel that 
this would involve a capital outlay prohibited by their volume. They have 
cable-conveyors to transport brick from making room to drying racks, From 
the drying racks the bricks are palletizod and transported to the kilns by a 
fork-lift tractor; wheelberrows were used before, The fork tractor has alle- 
viated strains on the employees, not only by replacing wheelbarrows, but be- 
cauce they can raise the equivalent of three wheeltarrowloads of bricks about 
8 feet high in the kiln. The bricks are set about 1° feet high in the kilns; 
befors they had to be pitched from the ground to the brick setters, who stood 
approximately 7 feet above the ground, so stremuous pitching is no longer 
necessary, 


This plant has also been oquippod with a front-end loader tractor, which 
has dispensed with all the sutremuocus coal shoveling. This tractor hus proved 
to be an erployee saver in many ways, doing away with hand shoveling of eand 
and clay ani cleaning up the culls. 


Tre commany has considered the possibility of developing ea machine to 
handle the individual bricks but finds that tnis appears almost, if not abso- 
lutely, impossible, since it would have to be of such an intricate nature that 
it would not be feasible. The main point in cutting down injuries is to re- 
duce the nuuber of times the individual bricks mst be handled in production, 
This wili be done increasingly as the cost of labor risea and the cost of 
mechanization decreases. 


Plant 16 


This p,ent uses brick hooks to handle the separate bricks while pallets 
and Wheelbarrows are being loaded and unloaded, ‘his mothod helps to reduce 
pack strains. Eowever, if the bricks are flat set in tue kKiins, it is not 
possible to use the brick hook, 


The men that handle or push wheelberrows in hauling bricre cre instructed 
+o bend their inees when first gripping the wheelbarrow handles and as they 
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raise their load to wheel or walking positions, the ioad is raised (or hand- 
les of wheelbarrow) by using the leg mscles and not the back; this eliminates 
back streins. 


It is also important to adjust the location of the wheel or 
wheelbarrow for the height of the man. Of course, this can orly de 
dens on Wheelberrows that have the wheel mounted under the bed 
instead of in front as on a ban buggy. Springs were instalied 
on the kand wneebarrows to eliminate pulling mscles when wheel 
strikes bumps or hard objects. 


Of course, in ucing meterials handling equipmont, the men don 
not have any lifting to speak of,.only the empty pallets, which 
ere fairly light in weight. 


Plant J.7 


The first operation in this plant is batching or mixing, where the clay 
is taken from stcrsge piles in the yard, transported to a grizzly, and un- 
loaded through the grizzly to a grinding mill. The ground raterial goes to 
a mechanical mixer or pug mill and into an extruder which delivers the clay 
mix in brick bar-shaped rorm, Tha bar-form clay is cut to desired brick size 
by a rotary cutter end transported by belt-conveyor Jine to the only point of 
manual brick handling curing the entire operation. The cur bricks are placed 
manually directiy from the conveyor belt in a prescribed pattern on drier cars. 
The drier car is moved by transfer car on rails to a drier tunnel and is 
pushed into the first drier tunnel by hand then through the last drying stages 
by hydraulic pusher. The entire carload of dried bricks was moved in one 
operation from drier car to kiln car by an electric overhead expanding-rork 
crane. The kiln car was then mved by transtractor - a mbile, extremaly 
versatile industrial truck - to the transfer turntable and then to the kiln. 
The kiln car was moved through the direct-heat, natural-gas-fired tunnel kiln, 
continuoue-car type, by a hydraulic pusher with a slow, steady pressure. 
After burning, the entire carlood of finished brick was removed from the ‘din 
car in one operation with a fork-lift truck, equipped with expanding forks, 
and moved to the brickyarea for etorage or shipping. 


Loading .of trucks was dona by fork lift, while railroad cars were 
loaded by hand. Tho fork lirt transported the brick to a loading 
platform at the railroad cer end unloaded the brick to a hand truck 
which was moved manuelly into position for unioading by hand. 


No furthor handiing was required after the freshly cut brick 
was placed by “er.d frew the orff-bearing sida of the belt, onto the 
drier car until ths fiuishec brick was ready for shipment by rail- 
road car. Clempe or tongs for handling brick were not used in any 
pert of the pisnt. A’ large Gerlinger lift truck wes also used to 
pick up several patterns of trick on pallets from the storage yerd 
and transported thom to constructicn jobs in the area. 
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